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Th.-tft ixwentKOrj ^lutuu to Rynttifrtio fUlliCiriULi eowipoai- 
tiona a/id Lo i-.h* preparation and u> tht? u&e thereof in 
oojraftL-i-cial applications, dura pru'fcinularly, thlu invention 
A-iaates -to matfOfreJvm eliieaWu or m,&r\RnXvm containing iilli- 
caie cstnajiORlW having highly /idflorpfcive characteristics* 
Such material g are eepocimiy /iciKpteO. An the refining or* 
lA.qi.iidc or solutions in *hlch it if; desired to remove an 
lmpm-ity ftuoh aB coloring matter whereby the silicate can 
Repetitively &orb a particular itijpurl.ty, Here particularly, 
the invention la uomisxned vifch. a nuasneuiuirj aillcste cojhporI 
tiorj eapafcrto or providing hi&bsr adcorptlve eapaulty than 
beretoforo obtainable by commercial jna^neaiuni silicate 

SolM adau^ptive compositions are used extensively in 
removing oolorlt^ inatfcor or obhw imparities uueb rafcby 
auida in refining lipids or other solutions, a particular 
uae ia it\ tiie treatment of petroleum fractions wherein 
adsorbents are used to remove undcalrnbla cQntaialnante. £he 
art ban lunp recognised that hydra ted sllle&tee including 
iiia^c-uiium 3i^«ateB have particular adaptation for such, 
pui-iiyinj? - Ite properticB a.ra such that it may be pulverised 
and ttaufr provide aniiatautlftl surface area. Additionally it: 
i& charaot eri zed by a reuiarlcably high adaorbency. Accord- 
ingly, it may be usdd in othev applications such as *e?piovinj? 
impurities from oilu, fats and waxeB, and It hua also found 
variable application in aeleotive aduorption or vitamins, 
dy&s and similar chemical compounds . Ta produoe theoe 
highly adaorptlvE? silicates, several methods have been used 
in the prior &rt« 

A first method i&ay be illuotraUod by United State o 
patent No, a, 29% $25 wherein a aoluble magnesium salt la 
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t rated Blurry of the two constituents In order to precipitate 
a magnesium silicate gel. In such & general process the 
tesnporature of the reacting solution Is generally strictly 
controlled do as to prevent flooculatlon. Accordingly, a 
tamper* ture above 1^0°F*. is avoided. In the practice of suoh 
a process, magnesium connpcunda such as magnesium acetate,, 
jrt&gneeium chloride j Riagriesium sulphate and other similar 
aolubls magna & ium salts have been successfully used. Like - 
viae, a soluble silicate is employed in order to provide a 
suitable source for the silica radical. Exemplary of suoh a 
&o1uMb eilio&te are compound* cuoh ad sodium (Silicate, Such 
strict tenyperafcure ocntav>l 1b maintained substantially 
throughout the remainder of tft* proa***, except that the gel 
so fo-rsned la 'later subjected to high temperature conditions. 
Sut this ie specifically after the reaction ie complete ana* 
tli* chemical and physical nature of the nillcata determined, 
ftm* the heating is substantially nothing mora than a drying 
step. 

A seeon4 method of providing synthetic raa&fteei-um silicat< 
cauapogltlotia i* illustrated by United State* Patent tfo©* 
ij999*210> ^?.73>ofi5 and 2,2*0., 791* OTie&e patents generally 
depict a process or hydrotheiroally producing hydrous sili- 
cates! Ehe reaction is somewhat similar to that ef the pre- 
cipitated proceed explained above in that the starting 
materials may toe the aeone* However* the choice of the initial 
materials ia not limited to those materials possessing 
ooinplete water solubility* In general, this method provides 
that the constituents are mixed together in a blurry , 
suspension or solution of water and the reaction carried out 
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under hydrotbermil conditions; elevated temps matures 

and preaauTep ai'e used in order that the aortfltifcuentfl may 
hydro th^nnetlly i-eact. 

All t*ie&e prior teachings suggest th*t * ratio □£ mag- 
nefcla li<* Bilica of about 0.5 produ&aa aatiafa.etory results 
arid repreaaiit? the type of product obtainable by all bucJi 
ratios, "the prior teaching* have recognized tftat synthetic 
magn^aiwn silicate a haw good absorptive characteristics. 
However, in juany industrial application*, it has been 
determined tliafc thane particular products do not possess an 
adsorption capacity ae high as would be deeired. 

It ia believed that this lw adsorption capacity is 
directly related to the ammint of available surras area. 
Accordingly ^ if additional surface area oa» be provide^ more 
adsorption may be realized with & given quantity of material. 
Howver, the prior art doee not t*aeh h*w thia inoreaae in 
surface area may be obtained. Accordingly j it was fcellevad 
that all the product$ produced under the varying reaction 
e&ndit loans pojtGcaa substantially the a dm* Aurfaoe area, 
lather, the art has not provided adsorbent* wherein a 
particular removal efficiency may be alfcared, i.e*, Increased 
or decreased, without deleterious ly effecting ita ability 
to remove other contaminant* . 

These products Bheuld alao peases s other ohara,oteriatics 
such as light wight, chemical inertness, fine- and porous 
structure, etc., tfhlch ttLll allow continued uee as the previ- 
ous synthetic silicates, i*e., as fill***, abrasive*, rain- 
forcing agenta in chemical compositions euch as ayathatio 
plastics, etc. 
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Accordingly, it is an object of this inv*nfc±an to 
provide an impttovaa magjiesiuBn silicate cowpotfition possessing 
adsozptive properties &i»flate:r than those hereto/at* obtain- 
able* 

It is anothar object of this invention to provide a 
synthetic magnesium animate vhioh may be pr&ftioad from the 
same constituents ae those previously used In the art with 
new and iny>roved character sties. 

It is another object of thia lrsvaixt3.cn to disclose and 
provide a Jtoagnesium silicate possessing unique adsorptlva 
c)i£ra e tar i sties 4ue to increased ewfaee ar sa- 
lt ia atili another object of this invention to disclose 
and provide a substantially chemically ln*rt product ±n 
finely divided for* vfhlth vUJ render it uaaf al *a an adsorp- 
tive agent tout also poaeeaeing other ohera&tari&tios such as 
lightweight, fine and povwts structure, etc. 

It is yet another object of this invention to disclose a 
method in producing silicate* of uiasneBium having improved 



Another object of this invention is to disclose a method 
of providing magnesium silicate* having highly Oevelopetf 
surface area and highly porous structure and ia parti cularly 
advantageous for adsorptlve purposes i 

A a till ftirtbe? object of thia invention ia to provide 
operating oonditione suoh as mol ratios , temperatures, pres- 
sures, drying oonGitiona, Whereby a wore effective foro of 
hydrated silicate^ may be provide^. 

Other objects and further scope of thia. invention as may 
hereinafter appear vill be readily apparent to those skilled 
in the art, However, It should be understood that the 
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1 J following detailed description while inflicting -preferred 
embodiments of the invention ik gi-rai by way of lllue tj-ation 
only, since various changes and modifi cations within fchte 
Boopo and aplrib of the invention are readily apparent. 

Sines it ia thought that increased surface area would 
corre &pondingly increase the adtorptive capacity, & study was 
made to determine bow the surface area may be increased. 

Ih all mpl ratio oowpoBitiona fo^ed within the prior 
apt temperatures, which are genially substantially below 
450^7^ the normal atruoture of the silicate it amorphous 
and foil shaped. Nevertheless* the amorphous agglomeration . 
is characterised by a. good adaorptivs capacity t Additionally, 
it 1b Known that at temperatures above 450°F„ f the t»agne»igwi 
siJioate- la crystalline in forift, and accordingly hart less 
surface area* Sfte very mature of cry etel line material la 

that it In satisfied within its Btmcture a«d is hence stable 
and less subject to react ♦ 

Since crystalline products were not aa desirable due to 
the low absorptive eapsity, it was previously theorised that 
a oeramerolally acceptable p'roduot produced Under the most 
economical conditions, would be quite desirable* Thus, only 
the tenperature and pressure necessary to produoe an 
amorphous silicate toere used 4 

It has now. been discovered that generally speaking, at 
the transition point, i.e., Just prior to conversion to 
crystals^ the oonfipoeitione are unstable and accordingly very 
reactive. However, ** will be explained below, this does not 
prove uniform for all raol ratios of the initial constituent a* 
In general, the method of this invention way be carried 
|out according to the previously disclosed proceaee*; that Is, 
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a (slurry or ouapGnalon of a magnesia containing jnafcej-ial may 
be formed and bhe aiHica p3«>v;t ding conatitu&nt ad<S«i3 fcifcher 
a& a powdei-j pa ate or si wry, She mixture lc» then subjects A 
tio tho application of beat for time t/ufi'lclonfc to pBrpml/t the 
bydrotheitnal reaction to reach substantial completion* It 
has now U&an found that by carefully controlling the mol 
j raUlo of KgO Id Si0 £ and the temperature and condition of the 
react,lonB 3 products superior to those heretofore obtainable 
toay "be produced, 

Parti collar oontrnl or the reacting conditions 16 
important due to the following* 

The micros copio atmotur* of the normal magnesium silJL 
oate of the prior art poetesses a standard, surface area by 
applying some heat and pressure. A ne?c phyeloal structure, 
crystalline in nature, ia obtained vherein extreme heat and 
pre&oure arc applied. It is discovered as one approaches tho 
transition point where the finely divided amorphous ponder 
change* to the crystalline structure, the surface of the. 
particles oan toe greatly enhanced. The . transition paint is, 
of course, dependent upon the particular mol ratio employed. 
However, it is generally about 3S0 D F, to about .**5G°f. Above 
this transition temperature the product has a more defined 
crystalline structure and, the particles are large in rilseu 
These particle a are veil stacked thin.; sheets' or minute reda 
depending on the initial composition. It i$ therefore clear 
that high tewipera.ture' results in a pronounced decrease in 
eurfs.ee adsorbing ability of the product a- At teittper^fcurea 
fia i bele* **QQ D J?., well crystallized phase a cannot be found* At 

30 
SI 
3E 
S5 



such temperatures* the magnesium content fa oili bated the 
formation of a -crumbled flocoular structure, its quality 
depending on the amounts of the maen.es iwn content. Ac cording 
ly, the.tnagxi&sium oxide -silica -water system roust stay at tem- 
peratures below ^50°?. in order to get the maximum surfocearea], 
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j It was observed that by controlling the aenounfc of puro 

* et&rting material under varioti& hydrotherHial conditt&na* two 

3 distinct phases and consequential combinations of these two 

4 foay be foiwd, Ona of these phases was similar to the 

5 mineral talc wherein the MgO/SiOg of r&tio la approximately 

6 b-5. On the other hand^ where ratios on th* order of 1*5 

7 tf&ra amployed, a product quite airoilar to chrysotila ttaa 

8 formed. 

9 2hj£>refore, in the preliminary group of inactions raol 
10 ratio a of 0.5 to 1-5 w»ra eenploy&d- The temperature vaa con 
M trolled in order to substantially correspond to the tr&n&iticn 
1*5 temperature* and accordingly ranged tfttween 3D0°F» and ^50°r* 
13 Tha oerr e spending preeaure la generally determined by the 
I* particular teispetf&fcure chosen^, as it ia fiealrAhle to use a 

16 [saturated steam eyfttem. However, euper-or aubai&turB.ted 
19 ray stems aru operable. 

17 It uaa discovered that when the ratio w&e maintained at 
IB (j, 5 and the tecioerature and pressure raiaad, the amorphous 
19 form transformed directly late the cry fttai lift© form. This 
30 fie thought to be bo because of the platy nature of the initial 

competition thereby readily convertible to sheet forsu On 
the other hand, wherein higher ratios are employed j tfta 
initial composition's physical structure broke dovm prior to 
becoming crystalline* Xt is in this physioal etafc* or transi- 
tion stage that the composition is moat unstable* Accordingly 
it is <juit« susceptible to reacting, and further the surface 
area is substantially Increased* From light photomicrograph 
observatione it was found that rather complete reactions took 
place -under these conditions. Almost no unreaeted a 11 lea 
providing material could be detected in the product- with a 



££ 
2& 
£4 
SB 

ee 

27 
20 
*» 
30 
SI 
S£ 
S3 



../any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtdocs%2Fcache%2Fmodca%2F9 8/24/99 



00666992dis.afp Page 8 



Page 2 of 4 



i 

e 
s 

4 
5 
6 
V 
B 

10 

11 
xz 
1? 

14 

1& 
19 

17 
18 
19 

tc 

£1 
SS 
£3 
E4 
£5 
£6 
£7 

30 
31 

aje 

83 



" 9 * 6 6 6992 

hi^h wagneeium content and fewer reacted silica diatoms were 
found in eamplea having a normal chemical composition. All 
or the products produoed &nd especially the high TfiBgnesiiuii 
aoiKpositlone *ore very fixie in size ana easily dispersed* 
The e2ectron photomicrograph evidenced that the magnesium 
cliica hydrate* had a crumbled foil rotfa* The following arc 
examples of particular reaction* to llluatratu the above 
process., 

EXAMPLE I 

A fliafcomaceou.e earth field under the tre4ea»arfc OKLXTB and 
a magnesium hydroxJ.de filter cake vare need ae raw ms.terla.la. 
Vavicus samples of the mat & rial* ware each reacted in a 
5 -sal ion reactor for various time intervals ranging front about 
3 hour* to about X week* And the temperature varied 
betweem about 300°F, and about 450°!?. It had been previously 
recognized that the surface area of hydr&ted silicate 
products may be appreciably increased by a subsequent acid 
treatment* Accordingly,, some of the jeamplea wero treated by 
adding to the reacted Blurry 1 grain Of concentrated sulfuric 
acid per 4 gramas of «to lid at l60°^- to 180°*, fo# approxi- 
mately 1 hour before filtering and drying* fThe mol ratio was 
varied between 0,5 and 1+5 » The maximum swfaee areas 
obtained. at an KffO/Sl0 2 ratio of l.J uae 264 ecMare meters 
per grain* This is compared with the average area of 195 wVfJ 
for an 0.5 ratio. 

£h& hydretheraial synthetic silicate* of various HgG/SiOg 
ratios are tabulated in Table X below* All resultant products 
vere obtained after filtering washing and drain Jug. The 
surface area micas ur entente were made by a ga& adsorption 
specific surface area teat known as the BET method* Ihe 
results of these teats are also shewn in Table X. 
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Acid Surfaea 

i^O/aio^ Treat- Area, 

3ainpJle L^il^I Condition for Synthesis ..^enjfc^ m /g 

1 0-5 300 Q ?*, 53 pni, 4 hr, no 

2 0-5 350°?, 3 00 pal, 3 nr. yea 369-9 

3 0,5 350°?, 100 psl, 3 hr. no 164.7 
^ 0,5 450°F. 410 pal, 4 nr. yen 2*9.8 

5 0,75 392°?, 210 pel, 3-5 hr. ye» 223-2 

6 0,75 39S°F, 210 pal, 3-5 hp. no 

'{ 0,75 540°F, 950 pal, I wk, yea 1*5-2 

6 0,75 540°*, 950 pal, 1 wk, no 190.0 

9 1.5 300*1?, 53 pal* 4 Hr. no 227.6 

10 1,5 350°P, 100 pai, 3 hr, yes 134-.8 

11 1-5 350°*, loo psi, 3 hr. no 203-3 
IE 1,5 39S°F, £10 pai, 3.5 hr- yes 29ft. 1 

13 1-5 392°*, Slo pal, 3.5 hr- no 

14 1.5 450°r, AlO pal, 4 ^r, yea 247.8 



EX&KPLg II 

A pilot plant reaction in a 375-eailon reaotoi- was made 
using the following reaction conditions J 

MgO/SiOg molar ratio Q*ti5 
Rsaotion temperature 365^390 H- 

Reaction tire© + , 3*5 hr. 

Reacted slurry solids content , ♦ , 0*93 lb/gal 

Jtei,a treatment * . 25 lb->feSCW 

100 lb + 
solids 

The reactants, magna aitmh hydroxide and diatomacsous, sarth 
wra mixe-d together in a water Blurry and ware added to a 
praheated reactor. At the end of tha reaction period, the 
product el wry was drained front th« rector' through a coolar 
into a tank. Sulfuric acid (66*>b4.) waa added to the flurry 
<at 130 - l60*P. ) and was allowed to reaot for ona hour 
before filtering, washing an* drying* The dried product wae 
pulverised through a 0,080 herringbone sorfren In the Ho. 1 
NIoropulverizar, *rKie physical properties of this product, 
are summarised in JCable 2 aB Sample 1, Th* gwfaoe area of 
this product was 3&L square meters- per gran. 



'■•jr.'yv.* 
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Physlca.1 Propertie s of Kagnea ium Si licate Batches 

JSampls No* i a 

WgO/aj.o 2 ifiat;iD 0,85 c.75 

Reaction Time, howa 3.5 

Reaotian Te^p mature 390 410 - 415 

Acid Vnaatfmant, j£ 25 

Physical PrsftpertieB 

Loo&e Veight, pof ,12*4 11.3 

Water Absorption, # 155 

Oil Absorption t js - 166 

Surface Area, aq it/g 364 376 

# Moisture 9^6 7,0 
Total $ Ignition Ivoaa 

at 1&0G°F. 1.9,5 IS.? 

PK 7-3 6 + 9 



EXAMPLE 111 

A Berlea of small -scale re&oticma war* tna4e to det amine 
the effect of variations in i&ol ratio, raaotlon tempera ture 
and inaction titn* on the product aurfaca area* 

Th* rsngea invest i©ated rare: 

KgO/SiOg mol ratio 0-65 - 0,^5 

Reaction temperature 360 - 45o & F P 

Be&ction time . * . . , a hr, and 3,5 hr. 

The insults obtained ar® auwtmiariKed In Table 3 bale v. Tbeae 
results indicated that the 0,75 moj ratio would be tha m^&t 
promiains in the 390 - 4$D°F + temperature rang*. But It is 
eisuifioant to not* that all procuota produced within the 
fcratiaitiDa range were far superior to those previously used 
(approximately 195 vP/%) 4 a 3.5 hour pilot plant reaction 
was mad* with a Ms0/S1Q & reol ratio of 0.75 At 4l5°*> Tae 
roasted slurry waa treated with 1 pound of 66°Be sulfuric 
add per 4 pounds of aoaide. 5Sie phyeie&l properties of 
this product after filtration, drying, atid pulverlz-ins are 
lifted in ffabl* & ae Sample 2* The produet aurfaoe area was 
376 square maters per gram. 



... ••• * . .'■ - -..*::* . : \v.. ■ * ■ ■■ 



../any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtdocs%2Fcache%2Fmodca%2F9 8/24/99 



00666992dis.afp Page 1 1 



Page 2 of 4 



i 

z 

3 
4 
6 
6 
7 
9 

10 

II 
IS- 

1$ 

14 

1& 

IS; 

17 

18 

19 

30 

£1 

S£ 

S3 

E4 

£5 

£6 

27 

2& 

<S& 

90 

31 

22 

28, 



-22- 



666993 



iteration 


Jteaotlaa 










Temperature 


Time 




Product 


MOl Ratla 


*F„ 




EST" 






'Safe 


360 


2.0 




375 












U5 


330 




390 






3615 




350 




3-5 


380 


115 


320 


375 


1\20 


2.0 


395 


370 




3*5 




3-5 




#50 






450 


S«0 


300 


teo 


360 






3-5 


390 


*35 


385 





variovie teats to deterMna uh$ effectiveness of tha 
eolor removal and the fatty acid removal vere performed by 
fih^oW-ns 1 gram of the &&mple with X00 wl» of liquid The 
result & are shown in Vabla * therein the <lata ifi pr* sea-bed 
in percentage b of the original color nolutlon or fatty acid 
addition- Of ca^rae* It in highly desirable to remove a,a 
much of the contaminant as possible but acceptable per- 
centages for ofclor- ana aoia removal depettf on the intended 
uae* It o&nue observed from the Table ttet test samples 
X and Y t&lch represent the former material sold as 
CBlkaes ty . Johns -Kanviiie are Inferior in both color 
anfl fatty acid removal, 
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SstnjgOe Ratio Condi tloii for Synthesis ipent 



JB 
C 
D 
£ 
P 
Gf 
H 
I 
J 
X 
Y 



3/2 

IS 

0-5 
0.5 



3S0°F, 1*0 psi, 3 hr. 
Same 

3Q0°F, 53 pal, 4 hr, 

350°y> 120 pai, 3 hr. 
Same 

*50°F, 420 pal, A hr, 
Same 

5*)°^, 950 pel, l v* v 







tfatty 


Aaid 


Color 






Removal 


RfifinOtitll 


iBBnt 






yes 


70.3 


23-6 


no 


64*3 


£3-6 


yea 


67-6 


aipfi 


yeb 


70.5 


£1,6 


no 


63-8 


33-5 


yes 


62-0 


19-7 


TO 


72.3 


21,6 


TO 


54-7 
71-3 


17-7 


yea 


ai>6 


yes 


73-4 


43*0 


yes 
yes 


61.9 
50 


14*4 
r77T 



It vat concluded that: from the above test that varioua 
adsorpjbive qualities may obtained, all of which are higher 
than those previously Jraown *by carefully &cmt polling the mol 
ratio axxd the reacting conditions- 

Generally apeaKing* the greater the value of the surf&ee 
arc* of the oeubpewid, the higher the adsorbing abiUty and 
thus the were efficient It la .in fatty aold and color removal 
For m*t« rials with a fixed Mg0/5i0g ratio of about 0*5, the 
value of the surface araaa for sample a prepared: for 450°^. 
igae the gre&teet,. TOils, decreased vhen the temperature wa& 
lowered .to 350***, Bar sampleo with a higher magneBlum 
content, that ie t a I^O/SiOg of about X*fi» the value of the 
surface area reached, a maximum whan the* sample was prepared 
at 350°F. tor* samples prepared under 450 o F., lnoreaae of 
magnesium content of th« starting material generally resulted 
In a product having a higher aurfaee area. 

In general, the acid treatment Increased the surface 
area of moat of the tnasoesAum ellioate hydratee* Ko differ- 
ence ljetwen the treated ahd non- treated mate rial a oould be 
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i 

2 
S 
4 

7 

a 

£> 

11 

12 
IS 
14 
X& 
16 
17 
18 
19 
20 
£1 
£2 
£9 
E4 
85 

a? 

58 
& 
30 
31 
5£ 
S3 



observed by eject ron microscope examination^ A etudy was 
iftado of the actual oi'i'eet of Buifurlc auid on the aurfaoe 
area* Sauiplee of tha r^cted sl.uny tafcan before pilot 
plant acifl treatment wora JtcXcl treated in a. laboratory at 
l6o°F< to 180^. ror about 1 hour. The amounts of concen- 
trated sulfuric 4 eld of the specific gravity of 1.64 were 
varied and tha surface a re an of the various product & are 
b'aokt) in tetolo 5, 

TABLE 5 



100 aullda 
10 

*!0- 



£J6 



Ong additional teat uaed to etetezmine the ef feativenees of 
&oid treated adeorbenta is as follows: 

This tost la basically & oontaob adsorption Method where 
1$ of an adaorfctfuits i& placed in eu D.2j£ potassium hyaroxid* 
solution that wad heated to 95° C- A nitrogen atmosphere is 
required for the teat. The amount of potassium hydroxide 
removed ie th* inda^c to the efficiency of the adsorbent, TOie 
particular standard oho sen is dependent on the actual amount 
of efficiency required* Jor purpose $ of this teBt a 70# 
standard was chosen. Samples of -various acid treated • 
material e and their efficiency in thia particular test are 
shown in Table 6. 

TABLE 6 

# Acid 



10 

8 



gurfaoe Area 

12 
ei8 



Efficiency 
62 

7& 
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B 

10 
11 
IE 
13 
14 
1* 
Ifi 
17 

ie 
i& 

20 
£1 
g£ 
25 

» 

S7 
E8 
»9 
50 
SI 
32 
33 



ij 

1 | ir/iese particular reaulta indicated that under certain appll- 

2 | cation a maxiwum surface ^rea la not nEoe warily the control - 

3 | ling, factor in flood adiaoiptioirii A sample was takan of the 
prior arL material which wrold correspond to an 0*5 ratio 
and loicar hytfrothorittai conditions and it v/aa accordantly 
acid treated to determina ite effective qualities under the 
same tost, The results are shown in Sktle 

# Add ition al Acid iimc lenejr 

IS * 6 

*0 SB 

bo 63 

It is sean that a Jttaxirnum removal is obtained at 4q£ treat- 
ment and is below the bG led ted TOjt standard. 

It was found that for fatty acid removal the new composi 
felons w)ii oh oontalncd high magnesium content far 
superior to samples of bhe previously recognised aotsorbenta, 
i.e., those tthieti contained about a 0-5 moi ratio, These 
materials were far superior not only In adsorbing abliity 
bu& alao In the nitration. A product developed, whioh had a 
mol ratio of 1,5 and was prepared at 393°F i# 210 psi for 
about 3 -1/2 hours exhibited fatty acid removal about three 
tines aa effective an the prevloua material . 

It is accordingly concluded that the vroductlon of 
synthetic inagnoelMm silicate* does not r a suit in the sajne 
predict when the reaction condition* are vailed, • fPhe data 
presented herein shows that by carefully controlling the 
reaction conditions so a ■ to sub at ant tally fall in the 
t ran Bitten ran&e and also by maintaining a fairly hi^h 
jivagnesia content, the adsorptive effectiveness of magnesium 
ellitatas la greatly enhanced. 
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6 
6 
7 
& 

10 

I* 
13 
I* 
16 
16 
17 
18 
19 
20 

Si 

28 
£A 
25 
26 
£T 
8S 
E9 
30 
31 
55 
35 



-lfi- 6 6 6 9 9 2 

V?ltt> rft£arG to the operable starting materials, the; 
only necessary rGqulr^me>n& 1$ fcfcat they "be capable of 
supplying magnesia, o^ici etiiiaa* Of course, the oase by which 
the requirement le mat and relative oqb%b play an important 
role in tJie actual dfcterrriln&tsiovu Accordingly, any of the 
raw materials previously used a^e operable for purpogaa of 
fchio Invention* Suah magnesia supplying constituents are 
jttagm*sl-um oxides, hydropses j carbonate*, twclfateaj citrates 
aeett&tibfi, chloride &» etc Silica may to« supplied by any 
soluble silioateBj dlatoroaoeous earth, silica g6l t ailiqio 

It 1b to oft und&r stood that the terra "transition point" 
as used her&in and in thft appended claims means that point 
substantially lmmediattsly prior to which the amorphous fom 
Is converted to a ery&fc&llirte structure. 
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THE 2NB0T>TOKNTfl Op TOE INVENTION IN WHICH Ati ttXOl/JSira 
PJlOPZfnY OR IKEVILEW!; 7.S CIAIHBD ARB DHFIJMD AS Ifl&LLWSr 

1. A j>rocc&u oi fc making ui 11 tta tea of high adsorption 
capacity cojijprising tiio steps of hydro theym^lly reacting 
magnesia and ulliDO, in a atol ratio of between 0.75 an<3 3.-5 
under £>ueii hc&t and pressure a 9 to correspond to tiaat 
point subGtantlalJy iiiraadie.taly prior to which the amorphous 
form of magfiBalttiti silicate i& converted to a crystalline 
otruetui'a for bhe particular- moi ratio. 

2. A process of making silicates of high adsorption 
capacity coMprlalng the etepe of hydrothenmlOy reacting 
magnesia ant* silica ino^ueg^a in a wtol ratio of between 0,75 
and 1.5 at a temperature between 300 and 4J>0*F* 

3. A process as described in claim 1 wherein the 
iv*aot1.oi\ ie conducted for auoh a period of time a,& to «ub« 
gfc&ntially oompltotoly relict the initial components, 

ft, A method a& described in olain* £ wherein the 
reaction is conducted battveen 2 4.5 hourb. 

5* An article of manufacture particularly characterised 
by adnarptigia capacity anct £ood decolonisation caiqpx'iBine a 
jftagneeium eillcats containing Toagneaia and gili.oa in'tha mol 
ratio between 0,TI> 1-5 proSucad undex hy3rothsrj«al 
conditions corresponding to that point substantially 
immediately prior to *rhioh tba amorphous forjn of maBrue.fi ium 
silicate !□ converted to a crystalline atructuro of aaid 
silicate ■ 
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6* An a^titfle or uiariuf&o bare p&rt^irt&x^v characterised 
Dy adsorption capful ty atid good deoolor.ization comprleiiup; an 
auld Uirented [naGJipaiuin pllioate conta tn5 n# 3tia$nc&la and 
e 11 lea in the mol ratio between O.73 arui 3-. 5 produced undct* 



atantislly iiwedlate.ly prior to which thca amorphous form of 
jt£il5ne3ivicti silicate .1.5 opnvsrted to a crystalline, atruoture 
for the mol ratio. 

7- An article In m&aa&x curing characterised by high 
adsorption o&pacity cojnprl fling a juafcrisaiuni silicate oon- 
taining magna Bia and eillea in a moa v&tXo of 0*85. 

8, Ati Rrt3.de in manufacturing [iliB-rfccteriseft "by hlfih 
aiiaorption oapa.c_tty eoiropriolng a magna alum silicate con- 
taining" ma^es to and eilica in a jnol rfcfcio of Q,(J5 formed 
under hyfiro thermal renditions corresponding to that point 
aubateLnti&lly i3wme<tt.FiteJl.y prior to wJiiob the &n>orp>wuB form 
of itiagnesium silicate is convbrtod to a cxy a tal}ine 
structure . 

An &rtto3.e wixioh i& described in olaAm 8 wherein & 
temperature of 390 ft F. is eustployad. 



Ziydrotherml conditions corresponding to that point dud- 
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